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Recistaace of Hadfield Munganese Steel in Form of Helmet, M),

to Parfor ration by Fragment-3izulator, G-2

—cew

1. At the requast of the Office, Chief of Ordnancel. The resistance
of Hadfield maninness snteel of varyiag thicknese in the form of Helmet, Ml,
has recently Been {nvestizatsd at this arsenal.

2. In coaparison with the same materlal in flat sheet fora, &s
impacted at norms) incidencs, Hadfleld muaganese stesl in the subject form
exhibited a tremenéous Cecrease in resistance to perforation by the
fragwent-simulator, e-22, Tnis,bowever, doesz not necessarily indicate a
comparable decreuse in the material's resistance to perforation by actual

fragments,.

3. Helmets of Schlueter Manufacturiag Company wuke were selected at
randon and subjected to impact with (-2 projectiles. Care was taken to
iansure thut the helmet surface impactel was tangent, at the point of impast,
#ith a plane perpendicuiusr to the line of flight of the projectile. The
results 0 inaividual rounds ere shown in Figure 1. The concluslons as to

the relatioaship between thickness at the polnt impacted and dallistic
limit are set nut in Tudle I.

4, “Earlier tests of Radfield munganese steal in the form of flat
shest have indicated that when impacted at noramul incidence by this projeg-
tile its resistance o perforation is much grester (adout 1675 feet-per-
second for .OU5" guuze).. Other tests not yet completed, however, have
indicated that at oblique incidenc: (up to U5°) the resistance of the
material is much lovwer thanm at normal incidence.

1. 0.9.421/3566 - Wta ¥21/509, 7 April 1945,
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5. These phenomena throw some light on the lack of correlation
hetween the results of gctual frarmentation tests and ballistic limit tests
with the G-2 projectile at normal incicdence., Their discreparcy with the
resul+s vhich wouli be expectnad of the usunl armor with curved rurfaces
or at obliquity (where resistince usually increases) is also explainable,

€. The efficlancy with which Huif{eld manganase steel resists perfora-
tion at norawsl incldenca by the fragment-sizulatiang G-2 stems from its
ehility to deform plastizolly over a considerable area before failing. when
in the form of a helmet the structure effectively limits the amount of dzforme-
til2n pos:ible before fajlure. Sinilarly when the direction of ixpact varies
from norzal, the area sgudbject to deformatiorn is decrvaszed and failure occurs

earlier.

7. Since in a fragmentatisa test, - the great majority of fragments
attack a flat sheet of Hadfiold menpgunese steel chliquely, it is reasonatle
that & lack of correlatinsn betweon reaulte at normal iacidence and those
under actual frasmentation developa.

8. although the obliquitles at which actual frasments attuck the flat
sheet vary considerably it may be vossidle that tests at some one obliquity
or at some combination of obliquities 3ay cisclose a correlation with
actunl fragmentation results. Zxperiments will H» undertiken to test this

possidbility.

Je Fo Sullivan
Asst. Engineer

APFROVED RY:

L e
E. L. RELD

Researcn Metallursist
acting Chief, Armor Section.,
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